62                    INTRODUCTION TO HIGHER ALGEBRA
DEFINITION 3. By the sum (or difference) of two matrices of m rows and n columns each, we understand a matrix of m rows and n columns, each of whose elements is the sum (or difference) of the corresponding elements of the given matrices.
In order to distinguish them from matrices, we will call the ordinary quantities of algebra (real quantities and ordinary complex quantities) scalars.
Before proceeding, as we shall do in the next section, to the definition of the product of two matrices, we will define the product of a matrix and a scalar.
DEFINITION 4. If a is a matrix * and k a scalar, then by the product ka. or &k we understand the matrix each of whose elements is k times the corresponding element of a.
As an obvious consequence of our definitions we state the theorem:
THEOREM. All the laws of ordinary algebra hold for the addition or subtraction of matrices and their multiplication by scalars.
For instance, if a, b, c are matrices, and 7c, I scalars, a + b = b + a,
jfo. + &b = A(a 4- b),
EXERCISE
If r\ and r% are the ranks of two matrices and J2 the rank of their sum, prove that
22. The Multiplication of Matrices. Up to this point we have considered matrices with m rows and n columns. For the sake of simplicity of statement, we shall confine our attention from now on to square matrices, that is to the case m=*n. This involves no real loss
* The notation here used, matrices being denoted by heavy-faced type, will be systematically followed in this book.
f We add that, as a matter of notation, we shall write